Cryopreservation and sexing of in vivo- and in vitro-produced bovine embryos for their practical use.
My research awarded includes contributions to cryopreservation and sexing of bovine embryos produced in vitro and in vivo, as follows; (1) In vivo-derived morulae and blastocysts were cryopreserved in the presence of 10% glycerol, and the embryos were transferred into recipients after two-step dilution of glycerol in straw, with a practically acceptable pregnancy rate. (2) The survival rate of 16-cell stage embryos frozen in the medium with ethylene glycol was higher than that with DMSO or 1,2-propanediol. Addition of linoleic acid-albumin to culture medium enhanced the survival rate of post-thaw bovine 16-cell stage in vitro-produced (IVP) embryos. (3) Polarization of cytoplasmic lipid droplets by centrifugation of 2-cell stage embryos was found effective to increase freezing tolerance in 16-cell stage embryos developed from the centrifuged embryos, because blastomeres of 16-cell stage embryos were mostly lipid-free. (4) The usefulness of gel-loading tip (GL-Tip) as a container for ultra-rapid vitrification was demonstrated in IVP embryos from 2-cell to blastocyst stages, with a higher in vitro survival than the conventional two-step freezing. (5) PCR analysis for sexing of in vivo-derived Day-7 embryos indicated that male embryos developed faster and graded higher than female embryos. But such correlation between genetic sex and embryonic development was not found in IVP embryos obtained from individual cows. (6) Addition of 0.1-1.0% deproteinized hemodialysate product from calf blood to culture medium increased the producing efficiency of demi-embryos with good quality. Female embryos rather than male embryos required a longer time to repair after bisection. (7) In vivo-derived bovine embryos after biopsy for sexing by PCR analysis and subsequent vitrification using GL-Tips are available to practical use in the field. (8) Introduction of primer extension preamplification-PCR and purification of DNA product before standard sexing PCR of biopsy samples from Day 3-4 in vitro-derived embryos allowed accurate sex determination, and Day-7 blastocysts developed from Day 3-4 embryos were cryopreserved by GL-Tip vitrification without a loss of their viability. Thus the field application of bovine embryo transfer is in part supported by improvements of technologies in embryo cryopreservation and sex pre-determination.